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(57)Abstract 

PURPOSE: To make it possible to accurately vacuum-clamp and pick up solder 
balls to a head, and also to mount them on a substrate in a solder ball mounting 
device on which the solder balls, which become a bump, are mounted on the work 
such as a substrate, a chip and the like. 

CONSTITUTION: Solder balls 1 are fludized>y vibrating a container 13, which 
stores the solder balls 1, by the first vibrator 14, the solder balls 1 are vacuum- 
clamped and picked up to the sucking hole provided on the lower surface of the 
head 30 by vertically operating the head 30 in the above-mentioned state. Then, 
the head 30 is shifted to the position above a substrate 26, the head 30 is 
vertically moved, and the solder baits are mounted on a substrate 26. At that time, 
the solder balls 1 are dropped accurately from the sucking hole by the ultrasonic 
vibration of the head 30 by the second vibrator 34, and they are mounted on the 
substrate 26. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] the reservoir which ****s a solder ball, the positioning section of a work, and the adsorption 
which carries out vacuum adsorption in a solder ball — the loading equipment of the solder ball which 
a hole is the loading equipment of the solder ball equipped with the head formed in the inferior 
surface of tongue, and a move means carry out the both-way move of between the aforementioned 
reservoir and the aforementioned positioning sections for this head, and is characterized by to 
prepare an oscillating means in the aforementioned head and the aforementioned reservoir [ two or 
more ] 

[Claim 2] Loading equipment of the solder ball of the claim 1 publication characterized by the 
oscillation frequency of the aforementioned head being higher than the oscillation frequency of the 
aforementioned container. 

[Claim 3] Loading equipment of the claim 1 characterized by the aforementioned head carrying out a 
supersonic oscillation, or a solder ball given in two. 

[Claim 4] the reservoir which ****s a solder ball, the positioning section of a work, and the adsorption 
carry out vacuum adsorption in a solder ball — the loading equipment of the solder ball characterized 
by for a hole to be the loading equipment of the solder ball equipped with the head formed in the 
inferior surface of tongue, and a move means carry out the both-way move of between the 
aforementioned reservoir and the aforementioned positioning sections for this head, to have prepared 
an oscillating means in the aforementioned head, and to prepare the change means of oscillation 
frequency in this oscillating 

[Claim 5] Loading equipment of the solder ball of the claim 4 publication characterized by carrying out 
the supersonic oscillation of the aforementioned head in case the aforementioned head is vibrated by 
low frequency in case a solder ball is adsorbed from the aforementioned reservoir, and a solder ball is 
****ed to a work. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the loading equipment of the solder ball for carrying a solder ball in works, such as a 

substrate. 

[0002] 

[Prior art] Forming a bump is known by carrying the solder ball formed of the solder material in a work, and heating and carrying out 
melting solidification of this solder ball as a means to form a bump (vegetation electrode) in works, such as a substrate and a chip, the 
loading equipment of the solder ball which carries a solder ball in a work — a solder ball — adsorption of a head — to a hole, vacuum 
adsorption is carried out, it takes up, subsequently a head is moved to the upper part of a work, and a solder ball is ****ed to a work 
[0003] Drawing 7 is an important section cross section at the time of pickup of the loading equipment of the conventional solder ball. 1 
is a solder ball and is ****ed by the container 2. 3 is the cradle of a container 2 and air is ****ed from a compressor 4. The pore 5 is 
****ed by the inferior surface of tongue of a container 2, and when the air ****ed in **** 3 blows up from this pore 5 in a container 2, 
the solder ball 1 in a container 2 is fluidized. the adsorption which 6 is a head and carries out vacuum adsorption of the solder ball 1 on 
the inferior surface of tongue — many holes 7 are formed the head 6 is connected to the vacuum device (outside of drawing), and a 
vacuum device drives — adsorption — vacuum adsorption of the solder ball 1 is carried out at a hole 7 Moreover, the head 6 is held at 
the move means (not shown), and when a move means drives, it carries out the both-way move of between the substrates which are 
the container 2 which is the reservoir of the solder ball 1 . and the work positioned by the positioning section (outside of drawing). 
[0004] The solder ball 1 is made to flow within a container 2 by pressuring upwards air in a container 2 in the above-mentioned 
configuration, then, the thing to do for down / elevation operation of the head 6 — adsorption — carrying out vacuum adsorption of the 
solder ball 1, taking up and moving a head to a hole 7 to the upper part of a work continuously, and carrying out down / elevation 
operation again there — adsorption — the solder ball 1 which carried out vacuum adsorption is carried in a hole 7 at a work 
[0005] 

[Object of the Invention] making a container 2 pressure upwards air and making the solder ball 1 fluidize with equipment conventionally 
[ above-mentioned ] — many adsorption — vacuum adsorption of the solder ball 1 is made to carry out at a hole 7 however, the 
above-mentioned former — equipment — adsorption — a hole — it was that by which a solder ball tends to adhere also to the inferior 
surface of tongue of heads 6 other than seven (see the solder ball shown by sign 1 ') Thus, when the inferior surface of tongue of a 
head 6 was adsorbed in unnecessary solder ball 1*. this solder ball V also had the trouble where it will be carried in a work, moreover, 
only making the solder ball 1 fluidize — all adsorption — the adsorption to which it was hard to carry out vacuum adsorption of the 
solder ball 1, and the hole 7 lacked the solder ball 1 — that it is easy to generate a hole 7 etc. was that to which pickup mistakes of 
the solder ball 1 tend to occur frequently 

[0006] Moreover, it was what is easy to generate loading mistake of remaining a head's 6 carrying out down / elevation operation in the 
upper part of a work, carrying no solder balls 1 in a work in that case although the solder ball 1 is carried in a work by canceling the 
vacuum adsorbed state of the solder ball 1 there, but a part of solder ball's 1 adhering to a head 6. 

[0007] Moreover, in order that the loading equipment of this solder ball might tend to have produced the shortage of air in many 
facilities other than the loading equipment of this solder ball in the installation works in order to consume a lot of air, and it might press 
air fit in a container 2 further, the solder ball 1 tended to oxidize and had the trouble where a poor bump was easy to be generated as a 
result. 

[0008] Then, this invention aims at offering the loading equipment of the solder ball which cancels a pickup mistake and loading mistake 

of a solder ball, and can make **** of air unnecessary. 

[0009] 

[The means for solving a technical problem] for this reason, the reservoir to which the loading equipment of the solder ball of this 
invention ****s a solder ball, the positioning section of a work, and the adsorption which carries out vacuum adsorption of the solder 
ball — a hole is the loading equipment of the solder ball equipped with the head formed in the inferior surface of tongue, and a move 
means to carry out the both-way move of between a reservoir and the positioning sections for this head, and an oscillating means is 
prepared in a head and a reservoir [ two or more ] 
[0010] 

[Operation] vibrating a head and a reservoir according to the above-mentioned configuration — adsorption of a head — to a hole. 

certainly, vacuum adsorption of the solder ball is carried out, and it can be taken up 

[0011] 

[Example] 

(The first example) Next, the example of this invention is explained with reference to a drawing, drawin g T — the side elevation of the 
loading equipment of the solder ball of the first example of this invention, drawin g 2 (a), and (b) — the important section cross section 
at the time of this pickup, and drawin g 3 — adsorption of this head — the partial expanded sectional view of a hole and draw ing 4 are 
the important section front view at the time of this loading In drawin g 1 ,11 is a pedestal and the cradle 1 2 is installed. The container 
13 as a reservoir of the solder ball 1 is formed in the cradle 12. The 1st vibrator 14 is combined with the inferior surface of tongue of a 
container 13. and the side face is supported by the elastic components 15, such as rubber and a spring. Therefore, if the 1st vibrator 14 
drives, a container 13 will vibrate and the solder ball 1 in a container 13 will flow the inside of a container 13 by vibration. 
[0012] 20 is the positioning section of a substrate. ****s the X table 21 and the Y table 22. and is constituted. 23 and 24 are the 
motors for a drive of the X table 21 and the Y table 22. The clamper 25 is formed on the Y table 22. A clamper 25 clamps a substrate 
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26 from right and left, and is fixed. Therefore, if the X table 21 and the Y table 22 drive, the horizontal displacement of the substrate 26 
will be carried out in the orientation of X. or the orientation of Y, and the position will be adjusted. 

[0013] 30 is a head, on both sides of the elastic sheet 32. equips with the adsorption pad section 33. and is constituted by the lower 
part of a case 31 (see drawing 2 (a)). The right end section of the adsorption pad section 33 is taken out to the method of the right a 
total, and the 2nd vibrator 34 is formed in the top. moreover, the adsorption which carries out vacuum adsorption of the solder ball 1 on 
the inferior surface of tongue of the adsorption pad section 33 — the hole 35 ( drawin g 3 ) is ****ed in the shape of a matrix in large 
numbers 

[0014] In drawing 1 , the head 30 is held through the shaft 36 at the block 37. 38 is a support frame and the perpendicular guide rail 39 
is formed in the front face. The guide rail 39 is equipped with the block 37 free [ rise and fall ]. The nut 40 is combined with the block 
37. The feed screw 41 perpendicular to a nut 40 is ****ing. If a motor 42 drives and a feed screw 41 rotates, block 37 will fluctuate 
along with a guide rail 39, and a head 30 will also fluctuate. 43 is a vacuum device and is connected to the head 30 through the tube 44. 
a vacuum device 43 drives — adsorption — vacuum adsorption of the solder ball 1 is carried out at a hole 35 

[0015] 50 is an oblong frame and the level ball thread 51 is formed in the front face. The nut (not shown) prepared in the tooth back of 
the support frame 38 is ****ed to this ball thread 51. If a motor 52 drives and a ball thread 51 rotates, along with a ball thread 51, the 
horizontal displacement of the support frame 38 will be carried out in the orientation of X. and, thereby, a head 30 will carry out the 
both-way move of between a container 13 and the substrates 26. That is, the ball thread 51 and the motor 52 constitute the move 
means to which the horizontal displacement of the head 30 is carried out 

[0016] The loading equipment of this solder ball consists of the above configurations, and explains the whole operation below. As shown 
in drawing 1 , a head 30 is located in the upper part of a container 13, and a motor 42 is right-driven. Then, a feed screw 41 is right- 
rotated and a head 30 downs. In drawing 2 (a), the 1 st vibrator 14 drives at this time, the container 1 3 is vibrating, and the solder ball 1 
in a container 1 3 is flowing for this vibration, if a head 30 downs in a container 1 3 in the status — the solder ball 1 — adsorption — 
vacuum adsorption is carried out at a hole 35 drawing 3 — the solder ball 1 — adsorption — a mode that vacuum adsorption is carried 
out is shown in a hole 35. and the solder ball 1 is flowing — adsorption — it leads to taper side 35a of a hole 35 — having — 
adsorption — vacuum adsorption is certainly carried out to a hole 35 In addition, since a container 13 tends to fluidize the solder ball 1 
in the status that it is resonating by low frequency, as for a container 13, it is desirable to make it vibrate by the resonance state. 
Although resonance frequency changes with the dimension, the configuration, quality of the materials, etc. of a container 13, generally it 
is easy to resonate in 10Hz - 100Hz. 

[0017] Next in drawing 2 (b). the 1st vibrator 14 stops a drive, a motor 42 is reverse-driven, and a head 30 goes up and takes up the 
solder ball 1. 

[0018] Next in drawing 1 , a motor 52 right-rotates, a ball thread 51 right-rotates, and a head 30 is moved to a substrate 26 upwards. 
Then, after right-driving a motor 42, dropping a head 30 and landing the solder ball 1 on the electrode of a substrate 26. it cancels the 
vacuum adsorbed state of the solder ball 1 by the vacuum device 43, it reverse-drives a motor 42 continuously, raises a head 30, and 
carries the solder ball 1 in a substrate 26. if the 2nd vibrator 34 is driven and the adsorption pad section 33 of a head 30 is vibrated, 
when drawing 4 shows the status at this time and the solder ball 1 is carried in the electrode 27 of a substrate 26 — the solder ball 1 - 
- adsorption — it is made to drop out of a hole 35 certainly, and can carry on an electrode 27 in this case — if the supersonic 
oscillation of the adsorption pad section 33 is carried out on the high frequency of about 20kHz — the solder ball 1 — adsorption — it 
can be made to drop out of a hole 35 certainly Thus, if the solder ball 1 is carried in a substrate 26. will stop a drive of the 2nd vibrator 
34, it will be made to return to the upper part of the container 13 which shows a head 30 to drawing 1 , and the operation mentioned 
above will be repeated hereafter. 

[0019] vibrating a container 13 by the 1st vibrator 14, and making the solder ball 1 fluidize as mentioned above, when the loading 
equipment of this solder ball carries out vacuum adsorption of the solder ball 1 in a container 13 — all adsorption — to a hole 35, 
vacuum adsorption of the solder ball 1 is carried out certainly, and it can be taken up Moreover, when the solder ball 1 is carried in a 
substrate 26, by vibrating a head 30 by the 2nd vibrator 34, the solder ball 1 by which vacuum adsorption was carried out on the inferior 
surface of tongue of a head 30 is omitted from the inferior surface of tongue of a head 30, and can be certainly ****ed in a substrate 
26. 

[0020] (The second example) The second example of this invention is explained below. The head and the block diagram of a drive 
means of the loading equipment of the solder ball of the second example of this invention, drawing 6 (a), (b), and (c) of drawing 5 are the 
important section cross sections at the time of this pickup. The 2nd vibrator 34 is connected to the drive circuit which consists of a 
control section 61, VCO 62, and the amplifier 63 in drawing 5 . The control section 61 has the function which changes oscillation 
frequency, and sets it as low frequency 500Hz or less at the time of pickup, and is set as an about 20kHz supersonic oscillation at the 
time of loading. Although the whole loading equipment configuration of the solder ball of this second example is the same as that of the 
first example shown in oVawjngJL , the 1st vibrator 14 for vibrating a container 13 may not be. 

[0021] Next, an operation is explained, {^wjngji shows a pickup operation. A head 30 is dropped, driving the 2nd vibrator 34 and 
vibrating the adsorption pad section 33 on the low frequency of about 500Hz, as first shown in drawing 6 (a), if the inferior surface of 
tongue of the adsorption pad 33 contacts the solder ball 1 in a container 13 as shown in drawing 6 (b), since the adsorption pad section 
33 will vibrate — the case of drawin g 3 — the same — the solder ball 1 — taper side 35a — meeting — adsorption — it leads to a 
hole 35 — having — adsorption — vacuum adsorption is certainly carried out to a hole 35 Next, as shown in drawin g 6 (c), a head 30 
goes up and takes up the solder ball 1. 

[0022] Next, like the case of the first example, a head 30 is moved to the upper part of a substrate 26, a head 30 downs there, and the 
solder ball 1 is ****ed on the electrode 27 of a substrate 26. Although the operation at this time is the same as that of the first 
example shown in drawing 4 , in this case, the oscillation frequency of the adsorption pad section 33 is changed to a supersonic 
oscillation 20kHz or more. If the change means of the oscillation frequency of a head 30 is established like this second example, 
although the 1st vibrator 14 which vibrates a container 13 can be made unnecessary, the 1st vibrator 14 may be formed also in this 
case, and a container 13 may be vibrated at the time of pickup. In addition, the blowdown of air is not forbidden although the air for 
making a solder ball flow in the reservoir of a solder ball can be made unnecessary according to this invention. 
[0023] 

[Effect of the invention] vibrating the reservoir and head of a solder ball according to this invention, when vacuum adsorption of the 
solder ball is carried out and it is taken up with a head, or in case a solder ball is carried in a substrate, as explained above — a solder 
ball certain — adsorption — to a hole, vacuum adsorption is carried out, and it can take up, and a solder ball can be omitted from a 
head, and it can carry in a substrate Furthermore, the air for making a solder ball flow in the reservoir of a solder ball can also be made 
unnecessary. 
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